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@ Stabilized polyoleflnlc compositions and stabilizer compounds suitable to that purpose. 

© Stabilized polyolefinic compositions comprise a polyolefin, 
such as polyethylene and polypropylene and a stabilizing amount 
of an organic compound comprising at least one 3,3,5,5-te- 
tramethylmorpholine or one 2,3,3,5,5-pentamethylene mor- 
pholine: 

5! CH 3 | CH 3 

< H 

wherein R is hydrogen or the methyl group; bearing a substituent 
*2 o n carbon atom in the position 2 and/or on the nitrogen atom in 
U) the position 4 of the ring. 
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The present invention relates to stabilized poly- 
olefinic compositions, comprising a polyolefin and a 
stabilizer amount of at least an organic compound, con- 
taining at least one substituted 3, 3, 5, 5-tetramethylmor 
5 pholine or 2 , 3 , 3 , 5, 5-pentamethyl-morpholine . 

The invention relates also to said stabilizer com- 
pounds and to the process for their preparation. 

It is well known that the polyolefins and in parti 
cular polyethylene and polypropylene are prone to de- 
10 grade over time on exposure to the atmospheric agents, - 

in particular due to the action by ultraviolet radiation. 

Such a degradation appears as a decrease of the 
physical characteristics of the polymers, such as e.g. 
a decrease of the ultimate tensile strength and of flex 
15 ibility and is accompanied by a variation of melt-flow 

index. 

To counteract such a degradation of polyolefins 
it is common in the art to introduce inside them small 
amounts of stabilizer compounds which are usually selecjt 

20 ed among: benzotriazoles, benzophenones, nickel complex 

es, or stabilizer compounds of the type of fatty acid 
esters of M-( |?-hydroxyethyl)-2,2,3,4, 5, 5-hexamethyl- 
pyrrolidine and esters of 2,2,5, 5-tetraa Iky 1-4-methyl- 
3-methylol-pyrrolidine, the last two classes of mention 

25 ed products being disclosed in U.S. Patents Mos. 

4,325,864 and 4,346,188. 

The stabilizers of the known art are not generally 
completely satisfactory from all the* following view- 
points: stabilizing effect carried out, compatibility 

30 with the olefinic polymer wherein they are incorporated, 
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and cheapness of their production. 

The present invention is essentially ftased on the 
observation that the organic compounds containing with- 
in their molecule at least one 3, 3, 5, 5-tetramethyl-mor- 
pholine or 2,3,3,5, 5-pentamethyl-morpholine bearing a 
substituent on the carbon atom in the position 2 and/or 
on the nitrogen atom in the position 4, are highly ef- 
fective stabilisers when they are incorporated inside 
olefinic polymers. Moreover, said stabilizer compounds 
are compatible with the olefinic polymers, and can be 
prepared in a cheap way starting from easily available 
raw materials, thus overcoming the drawbacks of the 
above mentioned known art. 

Accordingly, the present invention relates to sta- 
bilized polyolefinic compositions, comprising a poly- 
olefin and a stabilizing amount of at least one organic 
compound, containing at least one 3,3,5, 5- -tetramethyl- 
morpholine or 2,3, 3,5,5-pentamethyl-raorpholine: 




wherein R is hydrogen or a methyl group; 
bearing a substituent on the carbon atom in the position 
2 and/or on the nitrogen atom in the position 4 of the 
ring- In particular, the stabilizer organic compounds 
according to the present invention may belong to the 
following classes: 

Class a) - compounds with general formula: 
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wherein: is a group selected from: 

0 
II 

-R 2 -S-R 2 -C-0-R 3 
-E 2 -P 

N OR 3 

wherein: is a straight or branched alkylene radical, 
containing from 1 to 4 carbon atoms (C^-C^); 
R^ is a straight or branched alkyl radical con 
taining from 1 to 20 carbon atoms (C^-C^). 

Class b) - compounds with general formula 



20 



25 




«4 




wherein: R is hydrogen or methyl 

R^ is a group selected among: 

-O-R.-O-R^-O-R.-O- 
6 5 6 



-0-R 6 -N 




-R 6 -0- 
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-0-R,-0-C-R c -C-0-R,-0- 
6 5 6 



0 H 

1 i 



H 0 
I I 



-0-R 6 -0-C-N-R 5 -N-C-0-R 6 -0- 

H,0 OH H 0 CH, 
-O-Rg-H -C-B-R 5 -H -C-H -Rg-O- 

wherein: R^is a c -|- c ^q straight or branched alkylene 

group; the phenyl group; a phenyl group bear- 
ing one or more O-j -0 ^ elkyl substituent(s) ; a 
cycloalkyl group; a cycloalkyl group bearing 
one or more C ^ -C ^ slkyl substituent(s) ; a di- 
( -C^ ) -a Iky lenecyc lo-alkyl group ; 

< R, is a C..-C. alkylene group, 
o 14 

Class cO - compounds with general formula: 

CH 3 



CH 2 -0 




-in 

wherein: R^ is s O^-Cg aliphatic hydrocarbon residue of 
straight or branched chain; and n is an integer 
of from 1 to 4. 

Class_d ) - compounds deriving from the homopolymerization 
of . 



30 
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Class e) - compounds deriving from the reaction of; 



with symmetric trichlorotriazine and possibly also with 
a diamine such as piperazine, ethylenediamine end hexa- 
methylenediamine. 

A specific example of a compound pertaining to the 
class a) is: 

3, 3, 5, 5-tetramethylmorpholine-2-methylene-thioglycolate 
stearyl ester. 

This compound can be obtained by the transesteri- 
fication reaction of 3, 3, 5, 5-tetramethyl~2-methylene- 
thioglycolate methyl ester with stearyl alcohol, in the 
presence of a transesterif ication catalyst. 

3, 3, 5, 5-Tetramethyl-2-methylene-thioglycolate meth 
yl ester is in its turn obtainable by means of: 
the reaction of 2-amino-2-methyl-propan-1-ol with 3- 
chloro-3-methyl-1 -butyne' to yield 2~methyl-2-amino-N- 
(1,1 -dimethyl-2-propynyl)-propan-1 -ol, operating in 
the presence of a catalyst such as cupric chloride; 




N 

i 

H 
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followed by the cyclisation reaction of 2-methyl-2-amino- 
2^1 ,1-dimethyl-2-propynyl)propan-1-ol, in the presence 
of a basic catalyst, such as an alkaline liydroxide, to 
yield 3 , 3 , 5 , 5-t etramethyl-2-methy len e-morpho lin e . 
5 Another example of compound belonging to the class 

a) is: 

3,3,5, 5-t etramethyl-morpho lin e-2 -methylene-diethyl 
phosphonate, which can be obtained by means of the reac 
tion of 3,3,5,5-tetramethyl-2-methylene-morpholine with 
10 diethylphosphite, in the presence of a radical catalyst. 

Specific examples of compounds belonging to the 
class b) are: 

the adipic and sebacdc esters of 3, 3, 5, 5-tetrameth- 
yl-2-hydroxy-methyl-morpholine, which can be obtained 
15 by means of the reactions of 3, 3, 5, 5-tetramethyl-hydrox£ 
methyl-morpholine with methyl adipate and methyl se- 
bacate under the influence of catalysts such as the 
alkaline alkoxides. 

The compound 3,3,5,5-tetramethyl-2-hydroxymethyl- 
20 morpholine can be obtained in its turn from 3,3,5,5-te 
tramethyl-2-methylene-morpholine by operating in the 
presence of a borane. 

Examples of other compounds belonging to the class 

b) are those which can be obtained by means of the reac 
25 tion of 2,3,3,5,5-pentamethyl-2- ^ -hydroxyethoxymorpholine 

with tolylene diisocyanate, hexamethylenediisocyanate 
and adipoyl chloride. 

The compound 2, 3, 3, 5, 5-pentamethyl-2- |3 -hydroxyeth 
oxymorpholine in its turn can be obtained by reacting 
30 ethylene glycol with 3, 3, 5, 5-tetramethyl-2-raethylene- 

morpholine in the presence of an acid catalyst. 
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Other examples of compounds belonging to the class 
b) are the reaction products of 3, 3, 5, 5-tetramethyl-2 - 
methylene-morpholine, with dihydroxylated organic com- 
pounds, such as diethoxylated hydroquinone, 1,4-dimeth 
ylolcyclohexane and p-dimethylolbenzene. These reac- 
tions are catalysed by substances of acidic cheracter, 
such as sulphuric acid, p-toluenesulphonic acid and 
acidic ion-exchange resins. Further examples of com- 
pounds belonging to the class b) are obtained by means 
of the reaction of 2,3,3,5,5-pentamethyl-2-ethoxy-( - 
amino-N-methyl)-morpholine with tolylene diisocyanate 
and with hexamethylene diisocyanate. 

The compound 2, 3, 3, 5, 2-pentamethyl-2-ethoxy-( /?-a- 
mino-N-methyl)-morpholine in its turn can be prepared 
by means of the reaction of N-methyl-ethanolamine and 
of 3,3,5,5-tetramethyl-2-methylene-morpholine in the 
presence of acidic catalysts. 

To the class b) the product of the reaction between 
3,3,5,5-tetramethyl-2-methylene-morpholine and 
(di-/?-hydroxy-ethyl)-piperazine is still belonging, the 
reaction being catalyzed by substances of acidic char- 
acter, such as p-toluenesulphonic acid. 

Examples of compounds belonging to the class c) are 
the products of the reaction of 3, 3, 5, 5-tetramethyl-2- 
methylenemorpholine with mono- or polyhydroxylated ali- 
phatic organic compounds such as hexahediols, pentane- 
diols, neopentyl glycol, trimethylolethane and penta- 
erythritol. Also these reactions are catalyzed by sub- 
stances of acidic character. 

To the class d) of the compounds according to the 
present invention the compounds belong which derive 



from the homoplymerization of 3* 3, 5, 5-tetramethyl-2- 
methylene-morpholine-H-/ 2-hydroxyethyl_/, in the pres- 
ence of acidic catalysts, such as p-toluenesulphonic 
acid. These homopolymerization compounds have convenient 
ly a molecular weight ranging from 398 to about 12,000. 

The compound 3,3, 5, 5-tetramethyl-2-methylene-mor- 
pholine-K-/f"2--hydroxyethyl -l 7 can be obtained in its turn 
by means of the reaction of ethylene oxide with 3,3,5,5- 
t etramethyl-2-methylen e-mor pho line . 

To the class e) of the compounds according to the 
present invention the products belong which derive from 
the reaction of 2, 3,3, 5, 5-pentamethyl-2-ethoxy-( j?-amino- 
N-methyl)-morpholine with symmetric trichlorotriazine. 

To the same class also the products belong which 

derive from the copolymerization of 2, 3, 3j 5 , 5-pentameth 

yl-2-ethoxy-( 0 -amino-K -methyl )-morpho line with symmetric 

trichlorotriazine and a diamine of the type: 

H-K-(CH 0 ) -HH 
I 2 n | 

R R« 

with R,B' equal to or different from each other, H, or 

alkyl with C ^ 1 and n * 2; 

R H 1 
i i 

the HN-(CH 2 )g-N-H group can be conveniently substi 
tuted by one or more of the following products: 
piperazine, 2, 5-dimethylpiperazine, hydrazine, dialkyl- 
hydrazine. 

This reaction is carried out under the influence 
of basic catalysts and leads tocopolymers having conve- 
niently a molecular weight ranging from 400 to about 
12,000. 

The polymers which are stabilized, in particular 
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against uviol radiations, by means of the stabilizer 
compounds according to the present invention are the 
olefinic polymers in general, and especially polypropyl - 
ene and low-density or high-density polyethylene respe£ 
5 tively obtained by means of the high-pressure and low- 
pressure processes. 

The compositions according to the present inven- 
tion contain the olefinic polymer and an effective amount 
of one or more stabilizer compound (s) described above. 

10 In particular, the effective amount of stabilizer com- 
pound is the amount conferring at least 0.003$ by weight of 
active nitrogen to the composition, wherein by active 
nitrogen the nitrogen of the morpholine ring is meant. 
The upper limit of the amount of stabilizer com- 

15 pound present in the composition is not particularly 
critical, it is preferable however not to exceed the 
amount of 0.03$ by weight of active nitrogen, for eco- 
nomy reasons, and to the purpose of not causing undesir 
able variations of one or more characteristic s ) of the 

20 olefinic polymer. 

In the preferred embodiment, the compositions ac- 
cording to the present invention contain such an amount 
of stabilizer compound (s) as to confer an amount of a£ 
tive nitrogen of from 0.005 to 0.02$ by weight to the 

25 composition, with preferred values of the order of from 
0.010 to 0.015$ by weight. 

The stabilizer compounds according to the present 
invention can be introduced into the olefinic polymer 
by any known technique allowing a uniform distribution 

30 of the stabilizer in the polymer, such as e.g. by dry- 
blending as a powder, or by wet-blendingas a solution 
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or a suspension. In such operations, the polymer may be 
used as a powder, as suspended granules, or as an emul- 
sion. 

The composition according to the present invention 
5 besides to the stabilizer compounds described above may 

contain further additives such as antioxidizers(phenols, 
phosphites, sulphides, thiodipropionic acid esters etc.), 
UV-light absorbers (benzophenones, benzotriazoles, 
salicylates, etc.), Hi-stabilizers, pigments, fillers, 
10 plastifiers, antistatic sgents, fire— proof ing agents, 
lubricants and metal deactivators. 

The following experimental examples ere illustra- 
tive and not limitative of the domain of the invention. 

Example^ 1 

1 ^ Preparation^of _2-methyl-2~amino -N - ( 1 , 1_-d ime thy 1-2-pro p- 

ynyl)-propan-1-ol 

CH_ CH„ 
HO - CH_- C-fl-C-C = CH (I) 

. CH 3 H 6H 3 

20 Into a 1 -liter 4-neck flask provided with thermo- 

meter, dropping funnel, condenser and stirrer, 436 g 
(4.85 mol) of 2-amino-2-methyl-propan-1-ol and 0.5 g of 
cupric chloride are introduced . At a tenperature of 40°c-45°c 
250 g of 3-chloro-3-methyl-l-but>yne at 90% cone. (2.1 mol] 

25 are slowly added. After 3 -hours stirring, 300 ml of meth 

yl-tert .-butylether are added and the mixture is kept 
stirred over two further hours. 

At the end of this time period the solid is separat- 
ed from the liquid by filtration and the filtrate is 

30 rectified. 

The compound (I) is thus obtained in a yield of 85£ 
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relatively to 3-chloro-3-methyl-1-butyne, as a white 
crystalline solid, with melting point 39-40°C and boil- 
ing point 75-80°C (5 mmHg). 

Example_2 

Preparation of 3,3,5, 5-t £tramethyl-2-methylene-morpho line 

(ID 




10 

Into a 2-liter flask equipped with refltixing cooler 
and with a stirrer, 600 ml of toluene are introduced. 
Ten grams of KOE-powder and 200 g (1.29 raol) of the com 
pound (I), obtained in Example 1, are then added. 

15 The whole is left under stirring over two hours at 

refluxing temperature (120°C). 

After this time period, the reaction mixture is 
cooled and washed with two portions of 100 ml of water. 

The mixture is then distilled, first under atmospher 

20 ic pressure for separating the toluene and then under re 
duced pressure. The compound (II), distilling at 72-75 °C 
under the pressure of 20 mmHg, is obtained with a 95£ 
yield. The compound (II) under room conditions is a 
from colourless to slightly straw-coloured liquid. 

25 Example_3 

ene -thioglycolate methylester 



30 
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CH r S-CK r C-0-CH 3 
ii 3 

CH, 0 



(in) 



Into a reactor 31 g (0.2 mol) of the compound (II), 
obtained in Example 2, 25 g (0.24 mol) of methyl thioglycol 
ate and 0.8 g of azo-bis-isobutyronitrile are loaded. The 
mixture is kept stirred under irradiation with a UY lamp 
over 4 hours, at the temperature of 20°C. 

At the end of this time period the compound (II) is 
completely converted and the compound (III) is recover 
ed, with a yield of 80?£, by means of distillation under 
reduced pressure. 

Said compound (III) has a boiling temperature of 
135°C under 4-5 mmHg and under room conditions it appears 
as a viscous liquid of pale yellow colour. 

Example 4 

i£ n _££_ lil ! 5 1 5-tetramethylmorpholino-2-methyl- 
en e- thio gly c o la te_steary lister 

^)^^CH r S-GH r C-O^CH^ CH 3 



PH 1 b0 3 



(IV) 



Into a flask 27 g (1.04 mol) of compound (III), ob 
tained in Example 3, dissolved in 100 g of xylene are in 
troduced. To this solution 27 g (0.1 mol) of stearyl al 
cohol and 300 mg of titanium isopropoxide are added. The 
so-obtained mixture is heated for 4 hours at 140-150°C, 
distilling off the methanol as it forms as reaction b£ 
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product** 

At the end of the time period said, the reaction 
mixture is cooled and washed with two 50 ml portions of 
water. Prom the washed mixture the solvent and the low 
er boiling constituents are separated by stripping. 

The compound (IV) is recovered as the residue from 
the distillation (yield 85$) and has the appearance of 
a glass mass of pale yellow colour. 



Preparation_of ^^^S , 5-t etramethyl^2-hydroxy-methyl-mor 
pholine 



Into a flask provided with stirrer, thermometer, 
condenser and gas-scrubber, 15.5 g (0.1 mol) of the com- 
pound (II ),• obtained in Example 2 and 100 g of anhydrous 
tetrahydrofuran are placed. Through the scrubber and 
operating at 20-30°C borane is fed, produced in another 
flask by reacting In aBH^ and BFy diethyl ether. After 
about 4 hours, through the same scrubber, a stream of 
nitrogen is passed, while the temperature is slowly in 
creased from initial 20°C to 60°C, to the purpose of 
removing the excess of borane. 

After cooling of the reaction mass to 25°C, an 
aqueous-alkaline solution of hydrogen peroxide is add- 
ed, and the mass is kept stirred over the next three 
hours. The organic layer is then separated and the . 
aqueous layer is extracted with two further portions of 



Example_5 




(V) 
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tetrehydrof uran. 

The organic extracts are combined, dried and eva- 
porated. The residue from said evaporation is crystal- 
lized from petroleum ether and 3 g (0.046 niol; yield 
46£) of the compound (V), as a white crystalline solid 
with melting point 97-93 ?C are obtained. 

Example^ 6 

- p ££EEE£ii°H_£ f -.^ il £- a ^i512 acid ester of _3 » 3^5 , 5-t etra - 
methyl-2-hydroxy-m^ 




Into a glass flask, equipped with stirrer and 
Marcusson extractor, 17.3 g (0.1 mol) of • the compound 
(V) obtained in example 5, 50 ml of xylene, 8.7 g (0.05 
mol) of methyl adipate and 1 g of sodium nethoxide are 
charged. The resulting mixture is heated to 140-150°C, 
separating the methanol as it forms as reaction byprojfl 
uct, and the course of the reaction is followed by gas- 
chroma tography. 

At the end of the reaction the mas3 is poured into 
water and the organic layer is separated, dried and 
distilled. 

As distillation residue the compound (VI) is ob- 
tained, with a yield of 90^ relatively to the compound 
(V). The compounds (VI) is, under room conditions, a 
from colourless to slightly straw-coloured viscous li£ 
uid . 
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Example 7 

Preparation_of _sebacic_esther_of _3 i 3 i 5 , 5-t etramethyl- 





(VII) 



The reaction is carried oat as in Example 6, by- 
reacting the compound (V) obtained in example 5 and 
methyl sebacate. The compound (VII) is obtained with 
a yield of 30$ relatively to the compound (V). 

Example 8 

Preparation_of _2^ 
morpholine 



^k\^o-ch 2 -ch,oh 




(viii) 



"3 H w " 3 

Into a flask equipped with thermometer and mechan- 
ical stirrer, 50 ml (56.5 g; 0.91 mol) of ethylene 
glycol and, at the temperature of 5°C, 10 ml of concen 
trated sulphuric acid are charged. Twenty-four grams 
(0.155 mol) of the compound (II), prepared in example 
2 are then added, and the mass is reacted over 2 hours 
at 20-30°C. 

After the usual recovery processes, the compound 
(VIII) is obtained in a yield of about 70£, relatively 
to the compound (II). Said compound (VIII) is a crystal 
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line white solid. After ricrystallization from ethyl 
acetate, it has a melting point of 88-39°C. 

Example 9 v 

?£^22£^i£5_££_£_ii£^i^££i£_^ r iZ a± i v £_ 0 ^^£5P oand (VIII ) , 
5 by^£eac^tion_of _]the^ c ompo un d (VIII) with talylenediisocyan 

ate 




(IX) 



Into a glass flask equipped with stirrer, cooler, 
vf* ; 15 thermometer and dropping funnel, 2.2 g (0.01 mol) of 

V-v. the compound (VIII) prepared in Example 8, dissolved in 

50 ml of toluene are loaded. The solution is heated to 
50-70°C, and a solution of 0.3 g (0.0046 mol) of tolyl 
enediisocyanate in 30 ml of toluene is slowly added 
20 dropwise. At the end of the addition, the temperature 
of 60-70 C C is maintained over the next 8 hours. 

The solvent is then evaporated and the residue of 
said evaporation Is crystallized from a 1:1 (by volume) 
mixture of heptane/ethyl acetate. The compound (IX) is 
25 obtained in a 92£ yield relatively to the compound 

(VIII), such compound (IX) having a melting point of 
98-100*0. 

Example_1 0 

?gg£gy^^^°P ^£g^g nic ^derivative_of the compound 

30 iIHl2i-5y_£®££^i££-£?-££?2££E d (VIXI^) with hexamethyl 
enediisocyanate 
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•CH 3 



Ctt 3 (x) 



H 



The compound (X) is obtained by operating as in 
preceding Example 9, from hexamethylene-diisocyanate 
and from the compound (VIII) 



Preparation of the adipic a cid_es t er_of _2^3 ! 1 l ^JL^I p -£^ a " 
methyl-2-,3 -hydroxy ethoxy-morpholine 



Into a 100 ml flask 50 ml of toluene, 6.6 g (0.0304 
mol) of the compound (VIII) prepared in Example 8, 0.75 
g of HaOH are introduced and the whole is heated at the 
temperature of 4O-50°C over 2 hours. After cooling of 
the mass to 20°C,2.73 g (0.015 mol) of adipoyl chloride 
are slowly added. At the end of the addition, the mix- 
ture is left at room temperature for about 2 hours and 
an aqueous solution (50 ml) of sodium bicarbonate is 
added, under vigorous stirring to the purpose of des- 
troying the unreacted halogenifle , - 

The organic phase is separated and submitted to dis 



Example 11 




CH 3 |j CK 3 



CHj (xi) 



18- 



OA r r- r\ r- r- 
I DOUDD 



10 



15 



20 



25 



30 



tillation up to a temperature of 190°C, under the pres- 
sure of 5 miuHg. 

The compound (XI) is thus obtained, as distillation 
residue, in a yield of about 8C# relatively to the con- 
pound (YIII). The compound (xi ) is, under room conditions, 
a slightly yellow-coloured viscous oil. 

Example_1_2 

Preparation_of_3^3^ 
ne-fl-/ 2-hydroxyethylJ7 



c 



,CH 2 
CH 3 

CH 2 -GH 2 -0H 




(hi) 



Into a 250-ml autoclave, equipped with magnetic 
stirrer, dipping tube and pressure gauge, 77.5 g (0.5 
mol) of the compound (II), prepared in Example 2, and 
30 g of water are introduced. The reaction mass is cool 
ed, the autoclave is purged with nitrogen and 25 g 
(0.57 mol) of ethylene oxide are added. The autoclave 
is cooled, the stirring is started, and the autoclave 
is heated at a tenperature of about 100°C, and the 
course of the reaction is followed through the decrease 
of gauge pressure. 

After about 3.5 hours, when no further pressure 
decrease is any longer observed, the autoclave is cool 
ed and purged with nitrogen, the organic layer is sepa- 
rated from the aqueous layer and the aqueous layer is 
extracted with diethyl ether. 

The organic phases are combined and distilled. The 
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compound (XII) is thus obtained (yield 93$) , distilling 
at 100-110°C (5 mmHg), and solidifying at room tempera- 
tare (melting point 45-48 °C). 

Example_l 3 

Preparation of the P^odact^of _polymerization_of ^com- 
pound (III) 




(mi) 



Into a 200-ml flask 50 g (0.25 mol) of compound 
(XII) and 0.3 g of p-toluenesulphonic acid are charged. 
The reaction mixture is heated to the temperature of 
120-1 30°C under stirring, the reaction course being fol 
lowed by chromatographic way. 

At the end of the reaction to the reaction mixture 
toluene is added, and the whole is washed with two 50- 
ml portions of water. The organic layer is dried and 
evaporated. As the evaporation residue a yellow powder 
is obtained, with a softening temperature of about 
115°C, corresponding to the compound (XIII) with an 
average molecular weight of about 2,000. 

Example_1_4 

Preparation of acetal derivatives of the_conpound_( II^ 

The reaction of addition of hydroxy lated compounds 
to the double bond of the compound (II), prepared in 
Example 2, is carried out in the absence of solvents, 
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at temperatures of the order of 100°C and in the pres- 
ence of an excess of the compound (II) over the stoichio 
metric amount. In the reaction an acidic catalyst is 
moreover used, normally p-toluenesulphonic acid (in an 
amount of 1 part by weight per each 50 parts by weight 
of the compound (II)), or sulphuric acid, or an acidic 
resin of the Amberlist 15 (Rohm & Haas) type. 

The reaction time ranges from 4 to 13 hours as a 
function of the temperature and of the nature of the 

.... ^-^Bt---^ 

catalyst. At the end of the reaction, the mass is wash 
ed with a 10fo aqueous solution of NaOH and the desir- 
ed product is obtained in pure form by distillation or,. 
crystallization . 

By operating according to the general lines as 
from the foregoing, the following compounds are obtain 
ed: 

(ZlVa) Addition product of the compound (II) with di- 
ethoxylated hydroquinone: 




I 

H 



CH 3 
CH, 



(melting point 168-169°C; yield 7%). 
(XlVb) Addition product of the compound (II) with trans- 
1 , 4— dimethylolcyclohexane : 
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CH, 



CH.-v 



-0-CHj 




CHjO- 



CH, . (uvt) 



>CH, 
tH 3 




CH 



'» H 



10 



15 



20 



25 



(melting point 154-1 56 °C; yield 80£). 

(XIVc) addition product of the compound (II) with 1,6- 

hexanediol: 



a. C H, 

CH,^ I ^CH. * CH 



CH 3 j, "cH, 




(XIVc) 



IK, L tH, 



(liquid at room temperature; yield 70?&). 

(XlVd) Addition product of the compound (II) with neo- 

pentyl glycol: 

. CH, . CH, CH„ 
^^-O-CH-t— CHjO — 
CH^l /CH, CH, CH^ /CH 3 

P^SKl ^IK^ (xivd) 

Asi, w» c«,i, ™» 

(melting point 106-1 08 °C; yield 90£). 

(XI7e) Addition product of the compound (II) with 1,5- 
pentanediol: 

CH, CH, 
O-CH, — (CH,)— CHjO 

""3 (XlVe) 




30 
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(liquid at room -fcera.pera-fcu.re; yield 80$). 

(ZlVf) Addition product of the compound (II) with tri- 

methylolethane : 



CH 3 - C4CH 5 0 




(ZlVf ) 



3 

(melting point 115-116°C; yield 90#) . 

(XlVg) Addition product of the compound (II) with pen- 

taerithritol: 



c - 



CH ? 0 




(XIYg) 



(melting point 116-118°C; yield 70£). 

(XlVh) Addition product of the compound (II) with p- 

dimethylolbenzene: 
CH 3 





(melting point 135-136°C; yield 30£). 
(XlVi) Addition product of the compound (II) with N,W- 



0 5 w 0 5 5 



( di- 0 — hydro xyethyl )-piperazine : 




0-CHj- KjC 
CH, ' 



0-CH 2 - CH f ( 
CH 




(XlVi ) 



10 



15 



Example 1 5 

Preparation_of_2 i 3 i 3 i 5 i 5^pentame 0 -amino- 

N-methyl)-morpholine 




CH 3 

CH r CH 2 -NH 



CH 3 n-nH^M- 1 



(XV) 



Into a 25-ml flask, equipped with thermometer, 
stirrer and cooler, 15.5 g (0.1 mo^.) of the compound 

20 (II) prepared in Example 2; 6 g (0.08 mol) of N-methyl- 
ethanolamine and 200 mg of p-toluenesulphonic acid are 
cherged. The mixture is heated at 130°C for 8 hours. 

After cooling, to the reaction mixture diethyl 
ether is added, and the whole is washed with 10£ aqueous 

25 solution of ftaOH. The organic phase is dried and distill 

ed. The compound (XI) which distills at 95-97 °C (5 
mmHg) is obtained with a yield of lOfi, relatively to H- 
methylethano lamine . 

Example 1 6 

30 Preparation^of^a^ureic derivative of the_compound (XV), 
-^-££££^i^B^2.^i^£_2£5E21i2£^i? 1 ) with tolylenediisocyan 
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ate. 



10 



15 



20 



25 




CH 3 0 

l it 



(MCH^N - C 
CH 3 



H 

I 

-H 



> — / (XVI) 



_l2 

Into a flask 6 g (0.026 mol) of the compound (XV) 
prepared in Example 15, dissolved in 30 ml of toluene 
are charged. To the flask a solution of 2 g (0.0127 
mol) of tolylene diisocyanate dissolved in 30 ml of to 
luene is added dropwise, operating at 30°C. After the 
end of the addition the reaction mass is kept at 30°C 
for the next 3 hours. The toluene is then distilled off 
and the distillation residue is collected with cyclo- 
hexane. 

The compound (XVI) crystallizes: melting point 
55-59°C, yield 32$. 

Example 17 

Pr eparation_of _a_ur eic_d privative j}f_the_compound (XV ) , 
-Z_£^^2^i5B_°^_^£_£ompound (XV ) _with Jiexamethylene 

The compound (XVII) is obtained by operating in a 
similar way as of the preceding Example, from hexameth 
ylene diisocyanate and from the compound (XV) (melting 
point 134-136°C; yields 90£) . 



25. 



n. a t; e; n 5 5 

V/ I w y-r w \*f \S 




CH 3 0 H 



~N 6 



(XVII) 



Example^ 18 

Preparation of _polymer prodacts^(^IIIa2_f rom^s-trichlo 
rotriazine_and f£om_the^compound (_XV2 

Into a 4- neck 250-ml flask, equipped with stirrer, 
refluxing cooler, thermometer and dropping funnel, 30 
ml of toluene are charged, into which 18.3 g (0.1 mol) 
of s-trichlorotriazine are dissolved. The mixture is 
ice-cooled, so as to lower its temperature to 5-6°C. 

Six grams of powder-KOH are then added and a solu- 
tion of 23 g (0.1 mol) of the compound (XV) in 200 ml 
of toluene is added dropwise, maintaining the tempera- 
ture lower than 5°C. 

When the addition is complete the mixture is heat- 
ed to 115°C and a solution of 8.6 g (0.1 mol) of pipe- 
razine in 30 ml of toluene is added dropwise. The reac- 
tion time is about 15 hours. 

At the end of this time period 5 g of diethylamine 
are added and the reaction mass is maintained at boiling 
temperature for about 2.5 hours, so as to eliminate 
the possible traces of unreacted chlorine. 

The reaction mass is cooled, is washed with a lit 
tie of water to remove the inorganic products present 
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and is dried on magnesium sulphate. 

After having removed the solvent and the excess of 
diethylamine, a pale-yellow coloured solid is obtained, 
with softening temperature of about 115°C f correspond- 
ing to the compound (XVTIIa), with average molecular 
weight of about 2,000. 



C 2 H K 



/ 



2 n 5 



C 9 H 




(XVTIIa) 



(XVTIIb) In a way similar to the polymer (XVIIIa ) the 
polymer (XVTIIb) was prepared by replacing the pipe- 
razine with the ethylene diamine: 



0 *1 5 5 0 5 5 



10 



15 



20 



25 



30 



C 2 H 5 



N — 



CH 3 -N 



(CH 2 ) 2 




-H 



(XVIIIb ) 



(XVTIIc) This product is analogous to the preceding 
ones, the piperazine having been replaced by 1 , 6-hexa 
methylenedi amin e : 



$2 Hk 

C 2 H 5 



j^l^-j— N H-(C H 2 ) r K H 
CHhT 




_Jn 



-H 



(XVIIIc) 
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Example_1 9 

EEfP^^io^of _3 , 111* ^^tetrame ^yl~5££Pholine~2 -methyl 
ene-diethylphosphonate 



Into a 250-ml flask, equipped with stirrer, drop- 
ping funnel, thermometer and stirrer, 13-8 g (0.1 mol) 
of diethylphosphite are charged and are then heated to 
80°C. By operating under nitrogen, a solution of 0.3 g 
of azo-bis-isobutyronitrile in 15.5 g (0*1 mol) of the 
compound (II) obtained in Example 2 is added dropwise. 
After the end of the addition, the reaction mixture is 
held at 80°C over 3 hours and is then distilled under 
reduced pressure. 

The compound (XIX), obtained with a yield of 50£, 
is separated by means of distillation at 152°C under 
the pressure of 5 minHg. 

The compounds from (I) to (XIX) obtained in the 
preceding Examples have been identified by IE analysis, 
and KITE and Liass spectroscopy. 

The compounds obtained in the preceding Examples 
are mixed with a polyolefin and their capability to 
prevent the degradation of the polyolefin by UV radia- 
tions is determined. 

The incorporation of the compounds according to 
the present invention and of known additives into the 
polyolefin is carried out by means of usual techniques. 
In particular in the case of polypropylene the compounds 




Lo-c 2 h 5 



'3 H 
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n i c; c n q c 

W I w/ W V O 



are dissolved in benzene and the solution so obtained 
is mixed with polypropylene in powder form. The polypro^ 
ylene does not contain any additives. The' benzene is then 
removed by evaporation under reduced pressure. The pol£ 
propylene containing the additives and the virgin poly- 
propylene are moulded into sheets of thickness of about 

100 am. The moulding is carried out under the following 

2 

conditions: temperature 150°C, pressure 900 kg/cm , time 
2 minutes. The sheet extracted from the press is quick- 
ly cooled under running water. 

In the case of polyethylene, the polymer powder 
and the compound according to the present invention are 
blended in a DIOSHA blender for 30 minutes. Also in this 
case, the compounds according to the present invention 
and known additives are admixed. The known additives are 
added in such an amount, as to yield a content of active 
nitrogen of 0.0155° by weight relatively to the polymer, 
in the case of nitrogen-containing additives, and in an 
amount of 0.5$ by weight in the case of derivatives of 
benzophenone and of benzot-Mazole • 

These amounts are those normally used for the op- 
timum stabilization of the polyolefins. The polyethylene 
powders thus prepared are granulated in an extruder e- 
quipped with "reps" filter and with a screw. having a com 
pression ratio 1:4, at the speed of 30 rpm, and with the 
following temperature profile: 150°C, 150°C, 160°C. The 
granxLate so obtained is then extruded again in the same 
extruder, equipped with sheet-producing apparatus, under 
the following conditions: 60 rpm, temperature profile: 
l60°Cj 180°C, 190°C. A sheet with thickness of about 
.100 /im is thus obtained. 
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In order to evaluate the stabilizing action of the 
compounds according to the present invention, tests are 
effected on characteristics tied with the degradation of 
olefinic polymers. Thus, in the case of polypropylene, * 
5 the oxygen absorption by the sheet submitted to UV irria 
diation is evaluated. In particular, these tests are car 
ried out on sheets prepared as previously described, sub 
mitted to irradiation in a photochemical reactor at the 
temperature of SO°C. The equipment consists of: 
10 - An irradiation reactor equipped with a high-pressure 
150 Watt mercury-vapour lamp, emitting light at 
A ^ 300 nm; 

- a thermostatic equilibration chamber, in order to avoid 
that volume changes be caused by temperature changes; 
15 - a U-shaped tube, containing mercury and provided with 
electrical contacts whose purpose is of actuating the 
motor controlling the advancing of the piston of a 
thermostatic graduated syringe containing oxygen. 
With this equipment the movement of the piston is 
20 recorded, ao as to detect the absorption of the oxygen 
over time. The time necessary for the oxygen absorption 
to begin is the induction time. 

The longer the induction time, the more stable the 
po lypro pylen e po lymer . 
25 For the polyethylene, the carbonyl index is evaluajt 

ed at various exposure ~imes in an ATM3-type weather-o- 
. meter (WOK), equipped with a 6,000 Watt xenon-lamp, emit 
ting light at A - 230 nm- The operating conditions of 
the equipment are as follows: full-light cycle, tempe- 
30 rature on bl3ck panel 60°G, relative humidity 50£. 

On the samples of polyethylene sheets, not expos- 



\ \j 
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20 
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ed in WOM and exposed over various times, the follow- 
ing characteristics are measured: 

- ultimate elongation, according to ASTM D 882 Standard; 

- carbonyl index evaluated from IR spectrum and defin- 
ed as: 

I = 100 x (intensity of the 1720 cm" 1 band - ground 
co " < 

intensity at 1850 cm )/( sheet thickness in jzm) . 

representing the percentage absorbance of a sheet of 

unit thickness. 

The test results are shown in following Tables 
from 1 to 3. In particular in Table 1 the induction 
times are reported, for the polypropylene containing 
the additive compounds of the present invention, in 
such an amount as to yield an active nitrogen content 
of 0.01 5$ by weight referred to the polymer. In Tables 
2 and 3 the exposure times are reported, which yield 
a carbonyl index of 0.05 and cause a reduction of 50$ of 
initial ultimate elongation for polyethylene contain- 
ing the compounds according to the present invention, 
added in such an amount as to yield an active nitrogen 
content of 0.014$ by weight relatively to the polymer. 

In the comparison samples Tinuvin 770, or Chima- 
sorb 944 has been added, in such an amount as to confer 
to the polymer an equal active nitrogen content, or a 
0.5$ by weight amount of Cyasorb. 



TABLE 1 



Polypropylene Induction Times 



Additive 



Induction Time (minutes) 



No additives 



480 



Chimasorb 944 



5,000 
7,000 



Tinuvin 770 



32. 
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Cyasorb UV 531 


1,500 


Cyasorb UV 541 


1 , 300- 


<y\JUiy\J U.JJ U 


(TV) 


6,000 




V vx / 


8,000 




(VTT ^ 


10,000 


oUUipOUJiu 




5,500 


oompouUQ 


fTTTT ^ 


9,000 


oompouna 


txxva; 


9,500 


oOuLpOuDu 


( TTTTTK ^ 


18,000 


v^ompouna 


^xxv ; 


15,000 


Compound 


(xrvd) 


11,000 


Compound 


(xivf ) 


10,000 


Compound 


(ZlVg) 


9,000 


Compound 


(XVI) 


6,000 


Compound 


(XVIIIa ) 


14,000 


Compound 


(XVI lib) 


1 0, 000 


Compound 


(XVIIIc) 


1 1 , 000 



Table_2 

??££51i££„ii5r5-.i^£!i££2_i5„?2^_5^£^££ary to reach a 
£SE^22ii_i5^5?_££_2j.25_in_{low-density ) _po ly e thy len e 

?5P££ a ^_zl5£-.i^ ours ) 

No additives 50 

Tinuvin 770 1,300 

Chimasorb 944 > 1 f 500 

Cyasorb 531 500 

Compound (IV) gqq 

Compound (VI ) 1 ? 400 

Compound (VII ) -j y QOO 

Compound (IX) qqq 

Compound (XIII) 1,300 

Compound (XlVa) 1,300 



< 
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Compound (XlVb) >1,500 

Compound (XIVc) 1,500 

Compound (XlVd) 1,200 

Compound (XTVf) 1,000 

5 Compound (XlVg) 1,000 

Compound (XVI ) 700 

Compound (XVIIIa) >1,500 

Compound (XVIIIb) >1,500 

Compoun d ( XVIII c ) 1 , 5 00 

1 0 Table_3 

Exposure times (_hours2_in_W0M_necessary_to lower_by 
5C# the_initial_ultimate_elongation_o 
polyethylene 





Additive 




Exposure times 


15 


Mo additives 


250 




Tinuvin 770 


1,100 




Chimasort 


» 944 


>1,500 




Cyasorb UV 531 


600 




Compound 


(IV) 


800 


20 


Compound 


(VI) 


1 ,200 




Compound 


(VII) 


1,100 




Compound 


(IX) 


800 




Compound 


(XIII) 


1,300 




Compound 


(XlVa) 


1,200 


25 


Compound 


(XlVb) 


>1,500 




Compound 


(XIVc) 


1,200 




Compound 


(XlVd) 


1 ,100 




Compound 


(XlVf ) 


1,000 




Compound 


(XlVg) 


1 ,000 


30 


Compound 


(XVI) 


650 




Compound 


(XVIIIa) 


> 1 , 500 
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Compound (XVTIIb) >1,500 
Compound (XVTIIc) >1,500 

The commercial additives, used for the comparison 
tests, are: 

- Chimasorb 944: polymer derivative of tetramethylpi- 
peridinium; 

- Tinuvin 770: tetramethylpiperidinol (bis) sebacate; 

- Cyasorb UV 531: derivative of benzophenone; 

- Cyasorb UV 5411: benzotriazole derivative* 
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1. Stabilized polyolefinic compositions, comprising 
a polyolefin and a stabilizing amount of at least one 
stabilizer organic compound, containing at least one 
3,3,5, 5-tetramethyl-morpho line or 2,3, 3, 5,5-pentameth- 
yl-morpholine: 




wherein R is hydrogen or methyl; 

bearing a substituent on the carbon atom in the position 
2 and/or on the nitrogen atom in the position 4 of the 
ring. 

2. Composition according to claim 1, characterized 
in that said stabilizer organic compound is selected 
from the following classes of compounds: 
Class_a2 - compounds with general formula: 




30 



wherein: is a group selected among: 



-R 2 -S-R 2 -C-0-R 3 

0 ryg 

II/ 3 
- V P 

0E 3 

wherein: Rg is a straight or branched alkylene radical 
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containing from 1 to 4 carbon atoms (C^-C^); 



R^ is a straight or branched alkyl radical con 
taining from 1 to 20 carbon atoms ( c 1 ~ C 2o^ ; 
Class b) - compounds with general formula: 



10 





wherein: R is hydrogen or methyl; 

R^ is a group selected among: 
-O-Eg-O-Ec-O-Eg-0- 

-°-v n v ^-v°- 



15 



0 
II 



0 
I 



-R 6 -0-C-E 5 -C-0-E 6 - 



-0-R,-0-C-R_-C-0-R,-0- 
6 • ? 6 



20 



0 H 
I 



PS 



-O-Rg-O-C-fl -E 5 -K -C-O-Rg-0- 



H-C 0 H 

3| y i 



H 0 CH, 



25 



30 



-O-Rg-N-C-fl-R^-C-E-Rg-0- 
wherein: R,- is a straight or branched C^C^ alicylene 

group; the phenyl group; a phenyl group bearing 
ore or more C^-C^ alfcyl substituents ; a cyclo- 
alkiyl group; a cycloelkyl group bearing one or 
more C^-C^ alkyl substituents; a (C^-C^-dialk 
ylene group; 

a (C^-C^)-dialk:ylene-cycloalkyl group; 
Rg is C.j-C^ alkylene group; 
2iass_c) - compounds with general formula: 



3. 



\J I \^ ^ w \J \J 



C.H 3 




wherein: is a straight- or branched-chein C-j-Cg a ~ 
lifatic hydrocarbon residue; and n is an in- 
teger of value ranging from 1 to 4. 

Class d) - compounds deriving from the homopolymeriza- 
tion of: 



CH. 



CH, 





'CH, 



CH, 



CH r CH 2 -0H 

Class e) - compounds deriving from the reaction of: 



CH 



CH 3 

/(KT3.o-ch 2 -ch 2 -hh 

CH, 



CH3 



with symmetric trichlorotriazine and possib 
ly also with a diamine, such as piperazine, 
ethylene diamine and hexamethylenediamine. 
3 . Composition according to claims 1 and 2, chara£ 

terized in that the stabilizer compound is selected 

among : 
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3, 3, 5 f 5-tetraraethyl~morpholino-2-methylene-thioglycol- 
ate stearyl ester; 

3, 3 , 5, 5-tetramethyl-morpholino"2-methylene-diethyl-pho ! S 
phonate; 

5 3,3,5, 5-t etramethyl-2-hydroxy-methyl-morpholine adip- 
ate and sebacate; 

products from the reaction of 2,3,3,5,5-pentamethyl-2- 
B "-hydroxyethoxymorpholine with tolylene diisocyanate, 
hexamethylene diisocyanate . or adipoyl chloride; 

10 products from the reaction of 3, 3, 5, 5-tetramethyl-2- 
methylene-morpholine with diethoxylated hydroquinone, 
1 ,4-dimethylolcyclohexane or p-dimethylolbenzene; 
products from the reaction of 2, 3,3,5,5-pentamethyl-2- 
ethoxy-( 0~amino-E-methyl)-morpholine with tolylene- 

15 diisocyanate or with hexamethylenediisocyanate; 

the reaction product of 3, 3, 5, 5-tetramethyl-2-methylene- 
morpholine with fl,H f -(di- jS-hydroxyethyl)-piperazine; 
products from the reaction of 3, 3, 5, 5-tetramethyl-2- 
methylene-morpholine with hexanediols, pentanediols, 

20 neopentyl glycol, trimethylolethane and pentaerithritol; 
products from the homopolymerization of 3, 3, 5, 5-tetra- 
methyl-2~methylene-morpholine-N-/""2-hydroxyethyl_7, 
with molecular weight of from 398 to about 12,000; 
products from the reaction of 2, 3, 3, 5, 5-pentamethyl-2- 

25 ethoxy-( j9-amino-N-methyl)-morpholine with symmetric 

trichloro-triazine ; 

polymers derived from the reaction between 2,3,3,5,5- 
pen tamethyl-2- e thoxy- ( /? -amino-H -methyl ) -mor pho lin e , 
symmetric trichloro triazine and a diamine of the type 
30 of piperazine, ethylenediamine, or hexamethylenedia- 
mine, with a molecular weight ranging from 400 to 
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12,000. 

4. Composition according to claim 1, characterized 
in that the polyolefin is polypropylene or polyethyl- 
ene. 

5- Composition according to claim 1, characterized 
in that it contains such an amount of stabilizer com- 
pound, or of stabilizer compounds, as bringing a con- 
tent of active nitrogen of from 0.003 to 0.03$ by weight. 

6. Composition according to claim 5 characterized 
in that the content of said active nitrogen is compris- 
ed within the range of from 0,005 to 0.02$ by weight. 

7. Composition according to claim 6, characterized 
in that said content of active nitrogen ranges from 
0.010 to 0.01 % by weight. 

8. Composition according to claim 1, characterized 
in that it additionally contains one or more other ad- 
ditives selected among antioxidizers, UV-light absorb- 
ers, fli-based stabilizers; pigments, fillers, plasti- 
fiers, antistatic agents, fire-proofing agents, lubri- 
cants and metal-deactivators. 

9. Stabilizer compounds for polyolefins, according 
to claims 1, 2 and 3* 



